Expression of T-box transcription factors 2, 4 and 5 is decreased in the branching airway mesenchyme of nitrofen-induced hypoplastic lungs.
Pulmonary hypoplasia (PH), characterized by smaller lung size and reduced airway branching, remains a major therapeutic challenge in newborns with congenital diaphragmatic hernia (CDH). T-box transcription factors (Tbx) have been identified as key components of the gene network that regulates fetal lung development. Tbx2, Tbx4 and Tbx5 are expressed throughout the mesenchyme of the developing lung, regulating the process of lung branching morphogenesis. Furthermore, lungs of Tbx2-, Tbx4- and Tbx5-deficient mice are hypoplastic and exhibit decreased lung branching, similar to PH in human CDH. We hypothesized that the expression of Tbx2, Tbx4 and Tbx5 is decreased in the branching airway mesenchyme of hypoplastic rat lungs with nitrofen-induced CDH. Time-mated rats received either nitrofen or vehicle on gestational day 9 (D9). Fetuses were killed on D15, D18 and D21, and dissected lungs were divided into control and nitrofen-exposed specimens. Pulmonary gene expression of Tbx2, Tbx4 and Tbx5 was investigated by quantitative real-time polymerase chain reaction. Immunofluorescence double staining for Tbx2, Tbx4 and Tbx5 was combined with the mesenchymal marker Fgf10 to assess protein expression and localization in branching airway tissue. Relative mRNA levels of Tbx2, Tbx4 and Tbx5 were significantly reduced in lungs of nitrofen-exposed fetuses on D15, D18 and D21 compared to controls. Confocal laser scanning microscopy showed markedly diminished immunofluorescence of Tbx2, Tbx4 and Tbx5 in mesenchymal cells surrounding branching airways of nitrofen-exposed fetuses on D15, D18 and D21 compared to controls. Decreased expression of Tbx2, Tbx4 and Tbx5 in the pulmonary mesenchyme during fetal lung development may lead to a decrease or arrest of airway branching, thus contributing to PH in the nitrofen-induced CDH model.